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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to a system
and method for formatting and subsequently defor-
matting moving and still image information and,
more particularly, to a system and method of for-
matting and deformatting moving image defining
electronic information signals interspersed with still
image defining electronic information signals.

2. Description of the Prior Art

Electronic video cameras for recording motion
pictures on magnetic tape are well known in the art
and are in common usage today. Such cameras
are designed for home use to record motion pic-
tures on magnetic tape. Such moving picture video
cameras do not have the capability of recording
still images; and, although playback can be paused
to provide a single still frame image, such paused
images are generally low quality and do not pro-
vide a satisfactory still image of the subject.

Electronic imaging cameras for recording still
images have also been proposed. Such cameras
can record a plurality of still images on a single
magnetic disk or tape in either analog or digital
format for subsequent playback on any well-known
cathode ray tube viewing device. Such still images
which may be recorded in high resolution are of a
higher quality than the single still frame images
that can be provided by pausing a motion picture
video tape to display a single frame. Although such
electronic imaging still cameras can provide highly
satisfactory still images, such cameras cannot be
operated in a continuous video mode to provide
moving images.

Most recently, electronic imaging cameras
have been proposed which provide the camera
operator with the choice of recording either con-
finuous video motion pictures or selected still im-
ages as disclosed in US-A-4,691,253 entitled
"Electronic Imaging Camera for Recording Either
Moving or Still Images”, by Bruce R. Silver, issued
September 1, 1987. Unless the high resolution still
image electronic information signals are recorded
on a separate media or frack from the moving
image electronic information signals, there is pro-
vided an interruption of the moving image defining
electronic information signals and, hence, the mov-
ing image derived therefrom each time a high
resolution still image is recorded. Since a plurality
of succeeding frames may be required to record a
satisfactory high resolution still image, intersper-
sing the succeeding frames of still image data with
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the moving image frames results in corresponding
interruptions of the moving image during playback.
Although these interruptions are generally of short
duration, they may nevertheless be objectionable
to the viewer of the moving image particularly if a
large number of still images have been inter-
spersed with the moving images along the length
of the recording media.

GB-A-2 148 069 discloses a video processing
circuit receiving a video signal consisting of al-
ternate video fields relating to two different informa-
tion channels. The two channels are seperated by
routing each video field to a common field store
and to a respective output port. The gaps in each
channel at the output port are filled by repeating a
field from the store. The store is organised so as to
minimise the required storage capacity. This docu-
ment also discloses both the concepts of transmit-
ting two video signals in an interleaved format, and
formatting an output signal from alternate fields of
an input and alternate fields from a store.

It is a primary object of this invention to pro-
vide a system and method for formatting and de-
formatting moving images and high resolution still
images in a manner whereby the moving images
may be replayed continuously without interruptions.

It is a further object of this invention to provide
a system and method for formatting high resolution
still image defining electronic information signals in
interspersed fashion with moving image defining
electronic information signals and thereafter defor-
matting such interspersed high resolution still im-
age and moving image electronic information sig-
nals in a manner whereby moving images and still
images may be simultaneously displayed without
interfering or interrupting effects from each other.

The above technical problem is solved by the
combined features of claim 1 as far as the appara-
tus is concerned and is solved by the combined
features of claim 13 as far as the method is con-
cerned.

SUMMARY OF THE INVENTION

A system and method is provided for format-
ting high resolution still image electronic informa-
tion signals and moving image electronic informa-
tion signals of a type which can be provided from
an image sensor at standard video frame and field
rates for integration with respect to each other. The
system comprises means for receiving the moving
image electronic information signals from the sen-
sor at the standard video frame and field rate.
Means are provided for storing each succeeding
frame of the received moving image electronic
information signals. Means thereafter encode the
received moving image electronic information sig-
nals into a standard video format and output the
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encoded moving image electronic information sig-
nals at the standard video frame and field rate.
Control means responsive to the selective actuation
thereof operate to cause the encoding and output
means to output only alternate fields of the en-
coded moving image electronic information signals.
The control means also operates to output from the
storage means select portions of the frame of elec-
fronic information signals stored by the storing
means subsequent to the selective actuation at
intervals corresponding to the intervals between the
alternate fields of the encoded moving image elec-
tronic information signals. The select portions col-
lectively comprise still image electronic information
signals which define a high resolution still image.

A system and method is also provided for
deformatting the composite electronic image in-
formation signals of the aforementioned type in
which moving and still image electronic information
signals are alternately recorded in succeeding seg-
ments and each of the succeeding moving image
segments correspond, respectively, to a first field
for each of a plurality of succeeding frames and
each of the succeeding still image segments cor-
respond to a succeeding portion of at least one
frame of still image defining electronic information
signals. The system comprises means for receiving
the composite electronic image information signals
and separating the moving and still image defining
electronic information signals therefrom. Means are
provided for storing the separated moving image
electronic information signals from each one of the
succeeding segments corresponding, respectively,
to the first field for each of the plurality of succeed-
ing frames. Means interpolate from each of the
stored electronic information signals for each field
moving image electronic information signals cor-
responding to a second field for each of a plurality
of succeeding frames. The stored and interpolated
moving image electronic information signals collec-
tively define succeeding frames of moving image
electronic information signals. Means are provided
for storing the portions of the still image electronic
information signals from the still image segments
to provide a complete frame of still image defining
electronic information signals.

DESCRIPTION OF THE DRAWINGS

The novel features that are considered char-
acteristic of the invention are set forth with particu-
larity in the appended claims. The invention itself,
however, both as to its organization and its method
of operation, together with other objects and advan-
tages thereof will be best understood from the
following description of the illustrated embodiment
when read in connection with the accompanying
drawings wherein:
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FIG. 1 is a schematic block diagram of the
formatting circuit of this invention;

FIG. 2 is a fragmented plan view of a light
sensing array as used in the circuit of FIG. 1;
FIGS. 3A - 3C are fragmentary plan views
graphically illustrating the light sensing elements
corresponding fo the still image defining data of
each of a plurality of succeeding still image data
frames;

FIG. 4A is a graphical representation of suc-
ceeding frames of moving and still image defin-
ing data formatted in the manner of this inven-
tion;

FIG. 4B is a graphical representation showing
succeeding fields and frames of moving image
defining data deformatted in the manner of this
invention;

FIG. 4C is a graphical representation showing
succeeding fields of high resolution still image
defining data separated from the formatted sig-
nal of FIG. 4A in the manner of this invention;
FIG. 5 is a schematic block diagram showing
the deformatting circuit of this invention;

FIG. 6 is a schematic block diagram for an
alternate preferred embodiment to the circuit of
FIG. 1; and

FIG. 7 is a schematic block diagram for an
alternate preferred embodiment to the circuit of
FIG. 5.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Referring now to FIG. 1, there is shown gen-
erally at 10 a schematic block diagram for the
video signal formatting circuit of this invention
which may be utilized in an electronic imaging
camera. A two-dimensional photosensitive area ar-
ray 12 preferably comprising a high resolution
charge-coupled device (CCD) receives image
scene light in a well-known manner by way of an
objective lens and shutter both of which are not
shown. The image sensing array 12 comprises a
plurality of image sensing elements or pixels ar-
ranged in a two-dimensional area array as best
shown in FIG. 2 wherein each image sensing pixel
converts the incident image defining scene light
rays into a corresponding analog voltage value.
Referring to FIG. 2 it can be seen that the image
sensing pixels are arranged in columns denoted by
the letters and numerals A1, B1, C1, D1, E1, F1
through A189, B189, C189, D189, E189 and F189.
Thus, in total there are 1,134 columns or image
sensing elements per row. The rows of the image
sensing array 12 are denoted, respectively, by the
subscripts 1 - 488 thereby showing an image sens-
ing array comprising 1,134 columns by 488 rows of
image sensing elements or pixels.
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The analog voltage values of the image sens-
ing elements or pixels of the array 12 are serially
transferred out of the image sensing array 12 in a
conventional manner at standard video frame and
field rates by timing clock pulses provided from a
timing control 16. The image defining electronic
information signals output from the sensing array
12 are subsequently transferred by way of an am-
plifier 14 to a video signal processing circuit 18
wherein the image defining electronic information
signals are amplified and filtered in a well-known
manner. The image defining electronic information
signals are thereafter transferred by way of a field
select control circuit 20 which operates in the man-
ner of this invention to be subsequently described
tfo a luminance/chrominance encoder circuit 22
wherein the image defining electronic information
signals are encoded in a standard luminance and
chrominance format. The luminance/chrominance
encoded electronic information signals are there-
after directed by way of a multiplexing circuit 34 for
recording on any conventional media such as video
tape, magnetic disk, optical disk, etc. The field
select circuit 20 also operates to ftransfer each
frame of the image defining electronic information
signals by way of an analog-to-digital converter 24
for storage in a buffer memory 26. Thus, in this
manner each succeeding frame of image defining
electronic information signals is stored in the buffer
memory 26 for reasons which will become appar-
ent from the following discussion.

The video signal formatting circuit 10 of this
invention is intended for use in electronic imaging
cameras of the type which as previously discussed
record both moving and still images. The still im-
ages preferably are recorded at a substantially
higher resolution than the moving images. Normal
operation commences by continuously sensing in-
cident scene light with the image sensing array 12
and serially transferring the image defining elec-
tronic information signals from the image sensor 12
in the aforementioned well-known manner at stan-
dard video frame and field rates. Since the image
defining incident scene light is continuously
sensed, the image sensor 12 provides so-called
moving image defining electronic information sig-
nals which are subsequently amplified by the am-
plifier 14 and processed by the signal processor
18. The field select control 20 operates to transmit
therethrough to the luminance/chrominance en-
coder 22 each succeeding field of the moving
image defining electronic information signals re-
ceived from the video processor 18. The moving
image defining electronic information signals are
subsequently encoded to the standard lumi-
nance/chrominance format and thereafter transmit-
ted by way of the multiplexer 34 for recording in
the conventional manner as previously described.
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As will be readily understood, the camera user
composes the scene that he is recording by way of
a conventional viewfinder (not shown). When the
camera user sees a scene that he might like fo
record as a still image, he can do so by actuating
the timing control 16 through a manual actuator 27.
Actuation of the timing control in this manner op-
erates to change the field select control circuit 20
o transmit through only alternate fields of the mov-
ing image defining electronic information signals to
the luminance chrominance encoder 22. At the
same time no further frames of electronic informa-
tion signals are transmitted for storage in the buffer
memory 26. The buffer memory 26 retains that
frame of electronic information signals stored at the
moment immediately following the camera user's
actuation of the actuator 28. Thus, the frame of
electronic information signals stored at that mo-
ment by the buffer memory 26 defines the still
image that the camera user desires to record. The
frame of still image defining electronic information
signals is stored in its full resolution of 1,134 image
sensing elements or pixels by 488 image sensing
elements or pixels.

The still image defining electronic information
signals for such a large number of image sensing
elements cannot be transferred at standard field
and frame rates without losing a substantial portion
of the information due to the limitation in the fre-
quency capabilities of conventional recording de-
vices. Thus, in order to transfer substantially all of
the still image defining electronic information sig-
nals stored by the buffer memory 26 there is
provided a decimator 28 which operates to transfer
portions of the still image defining electronic in-
formation signals stored by the buffer memory 26
at standard field or frame rates of 1/60th and 1/30th
of a second, respectively.

The still image defining electronic information
signals retrieved from the buffer memory 26 by the
decimator 28 for the first three alternate succeed-
ing fields are shown in FIGS. 3A - 3C, respectively.
Thus, the first field of still image defining electronic
information signals retrieved from the buffer mem-
ory 26 comprises electronic information signals
corresponding to the pixels as shown in FIG. 3A.
The field of FIG. 3A comprises electronic informa-
tion signals corresponding to the image sensing
elements from every sixth column and every other
row of the full resolution frame of still image defin-
ing electronic information signals stored by the
buffer memory 26. FIG. 3B shows the image sens-
ing elements for which electronic information sig-
nals comprising the next succeeding field are
transferred by the decimator 28 from the full reso-
lution buffer memory 26. In like manner, FIG. 3C
shows the image sensing elements for which elec-
fronic information signals for the third succeeding
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field are transferred by the decimator 28 from the
full resolution buffer memory 26. Since the original
full resolution image comprising 1,134 columns of
picture sensing elements by 488 rows of picture
sensing elements is decimated into fields compris-
ing 1/12th the number of picture sensing elements,
the still image defining electronic information sig-
nals are fransferred at standard video frame and
field rates within the frequency limitations of stan-
dard recording devices.

The still image defining electronic information
signals from the decimator 28 are subsequently
converted from their digital format to an analog
format by a digital-to-analog converter 32 and
thereafter transmitted to the multiplexer 34 fo be
multiplexed with the moving image defining elec-
tronic information signals output from the lumi-
nance/chrominance encoder 22.

The multiplexer 34 operates to multiplex al-
ternate fields of the moving image defining elec-
fronic information signals with the succeeding
frames of still image defining electronic information
signals from the digital-to-analog converter 32 fo
provide an output electronic information signal hav-
ing a field sequence as shown in FIG. 4A. The first
frame 0 comprising the two succeeding fields F1,
and F2, corresponds to the moving image defining
electronic information signals output by the format-
ting circuit 10 of this invention prior to the manual
actuation of the timing control 16 by the camera
user to record a still image. Subsequent to the
actuation by the camera user to record a still
image, the next twelve succeeding frames each
comprise a first field corresponding to the moving
image defining electronic information signals de-
tected by the image sensor 12 and a second field
corresponding to one of the decimated portions of
the full resolution still image defining electronic
information signals stored in the buffer memory 26
at the instant of actuation. More specifically, the
still image defining electronic information signals
output in field F2,gp of frame 1 correspond to the
image sensing pixels as shown in FIG. 3A. In like
manner, the still image defining electronic informa-
tion signals output in the second field F2,gp of
frame 2 correspond to the image sensing elements
as shown in FIG. 3B and so on. Thus, each of the
second fields F2:gp through F24,5p define a select
portion of the full resolution 1,134 pixel by 488
pixel still image. In this manner, the formatting
circuit 10 of this invention provides upon selective
actuation both moving image defining electronic
information signals and high resolution still image
defining electronic information signals interspersed
in alternate fields wherein the plurality of succeed-
ing alternate still image defining fields collectively
define the high resolution still image.
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Referring now to FIG. 5, there is shown a
schematic block diagram for a deformatting circuit
36 for deformatting the above-described electronic
information signals to provide both continuous
moving image defining electronic information sig-
nals during the interval at which the high resolution
still image defining electronic information signals
are recorded while also providing the still image
defining electronic information signals. The elec-
tronic information signals recorded in the afore-
mentioned manner are sensed in any conventional
manner by a sensing head (not shown) and there-
after input by way of terminal 38 to a video pro-
cessing circuit 40 which processes the electronic
information signals in the aforementioned manner.
The processed electronic information signals are
thereafter converted from an analog format to a
digital format by an analog-to-digital converter 42.
The digitally formatted electronic information sig-
nals are thereafter directed to a frame separator 44
which operates to separate the alternate fields cor-
responding to the moving image defining electronic
information signals and the still image defining
electronic information signals.

As will be readily understood, a distinctive
marker is preferably imposed on the first field of
still image defining electronic information signals as
shown at field F2:gp of frame 1 in FIG. 4A for
subsequent recognition by the frame separator 44.
The distinctive marker may comprise a distinctive
set of pixel signals typically generated as the first
set of scan lines of the first field of still image
defining electronic information signals. In this man-
ner, the frame separator 44 recognizes the inter-
spersion of the still image defining electronic in-
formation signals with the moving image defining
electronic information signals in the aforementioned
format.

The frame separator 44 in response to recogni-
tion of the distinctive marker operates to fransmit to
a low resolution buffer 46 only the first field of each
succeeding frame containing the moving image
defining electronic information signals. Interpolator
48 thereafter operates to interpolate the moving
image defining electronic information signals for
the first field of each succeeding frame to derive
values for a second field for each succeeding
frame. The interpolated values for the second field
of each succeeding frame are thereafter multiplex-
ed by a multiplex circuit 50 with the originally
sensed image defining electronic information sig-
nals to provide a conventional moving image defin-
ing electronic information signal as shown in FIG.
4B that may be played on a conventional video
monitor 58. As is now readily apparent, the moving
image defining electronic information signals may
be played back continuously without interruption
despite the selective interspersion of still image
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defining electronic information signals in the afore-
mentioned manner. Since the second field of each
succeeding frame of moving image defining elec-
fronic information signals must be interpolated,
there is provided a slight decrease in the resolution
of the moving image which should generally go
unnoticed by the viewer in view of the short period
of time during which the still image is recorded.
Upon recognition of the aforementioned distinc-
tive marker, the frame separator 44 also operates
to direct the second fields F2,gp-F212gp Of FIG. 4A
for combination by an undecimator circuit 54. Thus,
in this manner all the electronic information signals
of the fields which define the high resolution still
image are collectively undecimated and thereafter
stored in buffer memory 56. The still image defin-
ing electronic information signals are undecimated
as shown in FIG. 4C by the undecimator 54 and
subsequently stored by the buffer memory 56 to
provide a high resolution still image defining elec-
fronic image information signal which can be dis-
played on a high resolution monitor 60 or used to
control any conventional high resolution still image
hard copier (not shown). Thus, in this manner the
deformatting circuit 36 can decode the aforemen-
tioned moving image defining electronic informa-
tion signals interspersed with still image defining
electronic information signals to provide a continu-
ous uninterrupted moving image defining electronic
information signal together with a separate high
resolution still image defining electronic information
signal. Both the moving and still image electronic
information signals may be displayed simulta-
neously and individually at different monitors.
Referring now to FIG. 6 where like numerals
reference previously described components there
is shown an alternate preferred embodiment for the
encoding circuit of FIG. 1. The CCD 12 preferably
comprises various colored filter elements disposed
over respective photosensitive elements of the ar-
ray. The filter elements may be arranged in any
well-known geometric pattern over the face of a
photosensitive array 12 and may include red, green
and blue filters as is well-known in the art. Thus,
the CCD 12 provides image defining electronic
information signals in three channels corresponding
to the red, green and blue color components, re-
spectively. Each of the channels comprises its own
respective amplifier 14R, 14G and 14B and its own
respective video processor circuit 18R, 18G and
18B. Each color component channel also, in turn,
comprises its own analog-to-digital converter 24R,
24G, and 24B; its own respective buffer memory
26R, 26G, and 26B, and its own respective de-
cimator 28R, 28G, and 28B. The decimated color
components of the high resolution still image elec-
fronic information signals are ultimately converted
fo an analog format by common digital-to-analog
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converter 32. The decimated still image defining
electronic information signals are subsequently
multiplexed by the multiplexer 50 with the lumi-
nance portion of the moving image defining elec-
tronic information signals to provide a composite
luminance signal which in combination with the
chrominance moving image electronic information
signal is suitable for recording and playback on a
super VHS formatted recorder. The moving image
defining luminance and chrominance electronic in-
formation signals may also be subsequently en-
coded into an NTSC format by an encoder circuit
70 and multiplexed by a multiplexer 72 with the
decimated still image defining electronic informa-
tion signals to provide an output signal in NTSC
format that is suitable for recording and playback in
any conventional VHS formatted recorder.

Referring now to FIG. 7 where like numerals
designate previously-described elements, there is
shown a schematic block diagram for an alternate
preferred embodiment for the deformatting circuit
of FIG. 5 for deformatting the multicolor component
signal encoded by the circuit of FIG. 6. The frame
separator circuit 44 outputs the still image defining
electronic information signals in their respective
red, green and blue color components to each of
three red, green and blue color component chan-
nels. The color component channels, in turn, com-
prise red, green and blue undecimator circuits 54R,
54G, and 54B, which connect, respectively, to buff-
er memory circuits 56R, 56G, and 56B. The defor-
matting circuit of FIG. 7 operates in the aforemen-
tioned manner with each of the color component
channels processing its own respective color. By
way of example, the A and D columns of the image
sensing array 12 of FIG. 2 may be overlayed with
red filters, the B and G columns may be overlayed
with green filters and the C and F columns may be
overlayed with blue filters. It will be readily under-
stood that other color filter stripe patterns may
alternatively be used.

Claims

1. Apparatus for formatting high resolution still
image electronic information signals and mov-
ing image electronic information signals of a
type which can be provided from an image
sensor (12) at standard video frame and field
rates for integration with respect to each other,
said apparatus comprising:

means (18) for receiving the moving image
electronic information signals from the sensor
at the standard video frame and field rate;

means (26) for storing electronic informa-
tion signals; and

control means for transmitting each suc-
ceeding frame of the received moving image
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electronic information for temporary storage
within said storage means, (26) said control
means also operating to encode the received
moving image electronic information signals
into a standard video format and output the
encoded moving image electronic information
signals at the standard video frame and field
rate, said control means responding to the
selective actuation thereof by outputting only
alternate fields of the encoded moving image
electronic information signals, while simulta-
neously outputting from said storage means
(26) select portions of the frame of electronic
information signals stored by said storing
means (26) following said selective actuation,
at intervals corresponding to the intervals be-
tween said alternate fields of the encoded
moving image electronic information signals,
said select portions collectively comprising still
image electronic information signals which de-
fine a still image.

The apparatus of claim 1 wherein said control
means includes means (34) for multiplexing
said alternate fields of said moving image elec-
tronic information signals with said select por-
tions from said stored frame of still image
electronic information signals.

The apparatus of claim 2 wherein said storage
means comprises a buffer memory (26) and
said control means comprises a decimator (28)
for outputting from said buffer memory (26)
selectly decimated portions of the frame of
electronic information signals stored by said
buffer memory (26).

The apparatus of claim 3 including an analog-
fo-digital converter (24) for converting each
frame of electronic information signals from an
analog format to a digital format prior to stor-
age within said buffer memory (26) and a
digital-to-analog converter (32) for converting
said selectly decimated portions from the
stored frame of electronic information signals
from its digital format back to an analog for-
mat.

The apparatus of claim 3 wherein said control
means includes a luminance/chrominance en-
coder (22) for encoding the moving image
electronic information signals into a standard
luminance/chrominance format said multiplier
operating to multiplex said luminance for-
matted portion of the moving image electronic
information signals with said decimated por-
tions from said stored frame of still image
electronic information signals.
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12

The apparatus of claim 5 wherein said control
means further includes an NTSC encoder (70)
for encoding the moving electronic information
signals into a standard NTSC format and a
second multiplexer (72) for multiplexing said
alternate fields of said NTSC encoded moving
image electronic information signals with said
decimated portion from said stored frame of
still image electronic information signals.

The apparatus of claim 2 wherein: the moving
image electronic information signals includes
at least three color components corresponding,
respectively, to one of three different primary
colors, said receiving means comprises at
least three channels each of which receives a
different one of the color components of the
moving image electronic information signals,
said storing means comprises at least three
buffer memories (26B, 26G, 26R) each storing
a different one of the color components of the
moving image electronic information signals,
and said control means operates to output
from each of said buffer memories select por-
tions of the frame for the color component of
the electronic information signals stored there-
in.

Apparatus for deformatting composite electron-
ic image information signals of the type in
which moving image and still image electronic
information signals are alternately recorded in
succeeding segments, each of said succeed-
ing moving image segments corresponding, re-
spectively, to a first field for each of a plurality
of succeeding frames and each of said suc-
ceeding still image segments corresponding to
a succeeding portion of at least one frame of
still image electronic information signals, said
apparatus comprising:

means (18R, G, B) for receiving the com-
posite electronic image information signals and
separating the moving image and still image
electronic information signals therefrom;

means (26R, G, B) for storing the sepa-
rated moving image electronic information sig-
nals from each one of the succeeding seg-
ments corresponding, respectively, to the first
field for each of the plurality of succeeding
frames;

means for interpolating from each of the
stored moving image electronic information
signals for each field, moving image electronic
information signals corresponding to a second
field for each of the plurality of succeeding
frames, said stored and interpolated moving
image electronic information signals collective-
ly defining succeeding frames of moving im-
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age electronic information signals; and

means for combining and storing the suc-
ceeding portions of the still image electronic
information signals from said still image seg-
ments to provide a complete frame of still
image electronic information signals.

The apparatus of claim 8 including means (50)
for multiplexing the composite electronic im-
age information signals with the interpolated
electronic moving image electronic information
signals to provide moving image electronic in-
formation signals for both the first and second
fields of each succeeding frame.

The apparatus of claim 9 wherein said means
for storing the separated moving image elec-
tronic information signals comprises a low res-
olution buffer memory (26B, R G) and said
means for combining and storing the portions
of the still image electronic information signals
includes a means for undecimating the por-
tions of the still image electronic information
signals, and a high resolution buffer memory.

The apparatus of claim 10 including an analog-
to-digital converter (24B, G, R) for converting
the composite electronic image information
signals from an analog format to a digital for-
mat.

The apparatus of claim 9 wherein: the compos-
ite electronic image information signals include
at least three color components corresponding,
respectively, to one of three different primary
colors, said means for interpolating from each
of the stored moving image electronic informa-
tion signals operates to provide interpolated
moving image electronic information signals for
each color component, and said combining
and storing means comprises at least three
storage areas each storing a different one of
the color components of the still image elec-
fronic information signals, said combining and
storing means operating to combine the color
components to provide the complete color
frame of still image electronic information sig-
nals.

A method for formatting high resolution still
image electronic information signals and mov-
ing image electronic information signals of a
type which can be provided from an image
sensor at standard video frame and field rates
for integration with respect to each other com-
prising the steps of:

storing each succeeding frame of the mov-
ing image electronic information signal;
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14.

15.

16.

17.

18.

14

fransmitting only alternate fields of the
moving image electronic information signals;

fransmitting select portions of the stored
frame of electronic information signals at inter-
vals corresponding to the intervals between the
alternate fields of the moving image electronic
information signals, said select portions collec-
tively comprising still image electronic informa-
tion signals which define a still image;

selectively determining when to transmit
and multiplex alternate fields of the moving
image electronic information signals with the
select portions from the stored frame of elec-
fronic information signals and prior to said
selective determination;

and ftransmitting all the fields of the mov-
ing image electronic image information signals
while not transmitting any of the select portions
of the stored frames of electronic information
signals.

The method of claim 13 further including the
step of multiplexing the alternate fields of the
moving image electronic information signals
with the select portions from the stored frame
of still image electronic information signals.

The method of claim 13 wherein: the moving
image electronic information signal includes at
least three color components corresponding to
one of three different primary colors, said stor-
ing step includes storing a different one of the
color components of the moving image elec-
fronic information signals, and said transmitting
step includes transmitting select portions of the
frame for each color component of the stored
electronic information signals.

The method of claim 13 wherein the step of
fransmitting select portions of the stored frame
includes selectively decimating said stored
frame.

The method of claim 16 including the steps of
converting each frame of electronic information
signals from an analog format to a digital for-
mat prior to storing, and converting said selec-
tively decimated portions of electronic informa-
tion signals from its digital format back to an
analog format.

The method of claim 16 including the steps of
encoding the moving image electronic informa-
tion signals into a standard  lumi-
nance/chrominance format prior to transmit-
tance, said multiplexing step operating to mul-
tiplex the luminance formatted portion of the
moving image electronic information signals
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with the selectively decimated portions from
the stored frame of still image electronic in-
formation signals.

The method of claim 18 including the steps of
encoding the moving image electronic informa-
tion signals into a standard NTSC format and
multiplexing the alternate fields of the NTSC
formatted moving image electronic information
signals with the selectively decimated portion
from the stored frame of still image electronic
information signals.

A method for decoding composite electronic
image information signals of the type in which
moving image and still image electronic in-
formation signals are alternately recorded in
succeeding segments, each of said succeed-
ing moving image segments corresponding, re-
spectively, to a first field for each of a plurality
of succeeding frames and each of said suc-
ceeding still image segments corresponding to
a succeeding portion of at least one frame of
still image electronic information signals, said
method comprising the steps of:

separating the moving and still image elec-
tronic information signals from the composite
electronic image information signals;

storing the separated moving image elec-
tronic information signals from each one of the
succeeding segments corresponding, respec-
tively, to the first field for each of the plurality
of succeeding frames;

interpolating from each of the stored mov-
ing image electronic information signals for
each field, moving image electronic information
signals corresponding to a second field for
each of the plurality of succeeding frames
such that the stored and interpolated moving
image electronic information signals collective-
ly define succeeding frames of moving image
electronic information signals; and

combining and storing the portions of the
still image electronic information signals from
the still image segments to provide a complete
frame of still image electronic information sig-
nals.

The method of claim 20 further comprising the
step of multiplexing the composite electronic
image information signals with the interpolated
electronic moving image electronic information
signals to provide moving image electronic in-
formation signals for both the first and second
fields of each succeeding frame.

The method of claim 21 wherein: the compos-
ite electronic image information signals include
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at least three color components corresponding,
respectively, to one of three different primary
colors, said interpolation step operates to inter-
polate moving image electronic information
signals for each component, and said combin-
ing and storing step operates to store the
different color components of the still image
electronic information signals and to combine
the color components to provide the complete
color frame of still image electronic information
signals.

The method of claim 21 wherein the step of
combining and storing the portion of the still
image electronic information signals includes
undecimating the portions of the still image
electronic information signals.

The method of claim 24 including the step of
converting the composite electronic image in-
formation signals from an analog to a digital
format prior o said separating step.

Patentanspriiche

1.

Vorrichtung zur Formatierung von elektroni-
schen Stehbild-Informationssignalen hoher Auf-
I6sung und elekironischen Bewegungsbild-In-
formationssignalen jener Arf, die von einem
Bildsensor (12) mit genormten Einzelbild- und
Bildwechselfrequenzen geliefert werden, zur
Integration miteinander, wobei die Vorrichtung
folgende Teile umfaBt:

- Mittel (18) zum Empfang der elektroni-
schen Bewegungsbild-Informationssigna-
le vom Sensor mit genormter Einzelbild-
und Bildwechselfrequenz;

- Mittel (26) zur Speicherung der elekironi-
schen Informationssignale; und

- Steuermittel zur Ubertragung jedes auf-
einanderfolgenden Einzelbildes der emp-
fangenen elekironischen Bewegungsbild-
Information zur zeitweiligen Speicherung
im Speicher (26), wobei die Steuermittel
auch eine Codierung der empfangenen
elektronischen  Bewegungsbild-Informa-
tionssignale in ein genormtes Videofor-
mat bewirken und die elekironischen Be-
wegungsbild-Informationssignale mit ge-
normter Einzelbild- und Bildwechselfre-
quenz liefern, wobei die Steuermittel auf
die selektive Betétigung ansprechen, in-
dem nur abwechselnde Halbbilder der
codierten elekironischen Bewegungsbild-
Informationssignale ausgegeben werden,
widhrend gleichzeitig aus dem Speicher
(26) gewihlte Abschnitte des Einzelbil-
des der elekironischen Informationssi-
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gnale ausgegeben werden, die im Spei-
cher (26) gespeichert sind, nachdem die
selektive Betatigung erfolgte, und zwar
mit Intervallen, die den Intervallen zwi-
schen den abwechselnden Einzelbildern
der codierten elekironischen Bewegungs-
bild-Informationssignale entsprechen, wo-
bei die gewdhlten Abschnitte kollektiv die
elektronischen  Stehbild-Informationssi-
gnale umfassen, die ein Stehbild definie-
ren.

Vorrichtung nach Anspruch 1, bei welcher die
Steuermittel Einrichtungen (34) umfassen, um
die abwechselnden Halbbilder der elektroni-
schen Bewegungsbild-Informationssignale mit
den gewdhlten Abschnitten der gespeicherten
Einzelbilder der elektronischen Stehbild-Infor-
mationssignale zu multiplexen.

Vorrichtung nach Anspruch 2, bei welcher der
Speicher einen Pufferspeicher (26) aufweist
und die Steuermittel eine Dezimierstufe (28)
besitzen, um aus dem Pufferspeicher (26) se-
lektiv dezimierte Abschnitte des Einzelbildes
der elektronischen Informationssignale auszu-
geben, die im Pufferspeicher (26) gespeichert
sind.

Vorrichtung nach Anspruch 3, welche einen
Analog/Digital-Wandler (24) aufweist, um jedes
Einzelbild der elekironischen Informationssi-
gnale von einem analogen Format in ein digita-
les Format umzuwandeln, bevor eine Speiche-
rung im Pufferspeicher (26) erfolgt, wihrend
ein Digital/Analog-Wandler (32) die gew&hlten
dezimierten Abschnitte des gespeicherten Ein-
zelbildes der elektronischen Informationssigna-
le vom digitalen Format zurlick in ein analoges
Format umformt.

Vorrichtung nach Anspruch 3, bei welcher die
Steuermittel eine Leuchtdichte/Chrominanz-Co-
dierstufe (22) aufweisen, um die elekironischen
Bewegungsbild-Informationssignale in ein ge-
normtes Leuchtdichte/Chrominanz-Format zu
codieren, wobei ein Multiplexer den Leucht-
dichteformatanteil der elekironischen Bewe-
gungsbild-Informationssignale mit den dezi-
mierten Abschnitten des gespeicherten Einzel-
bildes der elektronischen Stehbild-Informa-
tionssignale vermischt.

Vorrichtung nach Anspruch 5, bei welcher die
Steuermittel auBerdem eine NTSC-Codierstufe
(70) aufweisen, um die elektronischen Bewe-
gungsbild-Informationssignale in ein genormtes
NTSC-Format zu codieren, und ein zweiter
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Multiplexer (72) die abwechselnden Halbbilder
der NTSC-codierten elektronischen Bewe-
gungsbild-Informationssignale mit dem dezi-
mierten Abschnitt des gespeicherten Einzelbil-
des der elektronischen Stehbild-Informationssi-
gnale verarbeitet.

Vorrichtung nach Anspruch 2, bei welcher die
elektronischen Bewegungsbild-Informationssi-
gnale wenigstens drei Farbkomponenten auf-
weisen, die jeweils einer von drei unterschiedli-
chen Priméarfarben entsprechen, wobei der
Empfinger wenigstens drei Kanile aufweist,
von denen jeder eine unterschiedliche Farb-
komponente der elekironischen Bewegungs-
bild-Informationssignale empfangt, und welcher
wenigstens drei Pufferspeicher (26B, 26G,
26R) umfaBt, von denen jeder eine andere
Farbkomponente der elekironischen Bewe-
gungsbild-Informationssignale speichert, und
die Steuereinrichtung bewirkt, daB von jedem
Pufferspeicher gewihlte Abschnitte des Einzel-
bildes fir die Farbkomponente der darin ge-
speicherten elekironischen Informationssignale
ausgegeben werden.

Vorrichtung zur Deformatierung zusammenge-
setzter elektronischer Bildinformationssignale,
bei denen elektronische Bewegungsbild- und
Stehbild-Informationssignale abwechselnd in
aufeinanderfolgenden Segmenten aufgezeich-
net werden und jedes der aufeinanderfolgen-
den Bewegungsbildsegmente jeweils einem er-
sten Halbbild flir jedes von mehreren Einzelbil-
dern entspricht und jedes der aufeinanderfol-
genden Stehbildsegmente einem aufeinander-
folgenden Abschnitt wenigstens eines Einzel-
bildes der elekironischen Stehbild-Informa-
tionssignale entspricht, wobei die Vorrichtung
folgende Teile umfaBt:

- Mittel (18R, G, B) zum Empfang der zu-
sammengesetzten elektronischen Bildin-
formationssignale und zur Trennung der
elektronischen Bewegungsbild- und Steh-
bild-Informationssignale daraus;

- Mittel (26R, G, B) zur Speicherung der
getrennten elekironischen Bewegungs-
bild-Informationssignale von jedem der
aufeinanderfolgenden Segmente, ent-
sprechend jeweils dem ersten Halbbild
eines jeden der aufeinanderfolgenden
Einzelbilder;

- Mittel, um von jedem gespeicherten elek-
tronischen Bewegungsbild-Informationssi-
gnal fUr jedes Halbbild elektronische Be-
wegungsbild-Informationssignale zu inter-
polieren, entsprechend einem zweiten
Halbbild fiir jedes der aufeinanderfolgen-
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den Einzelbilder, wobei die gespeicher-
ten und interpolierten elektronischen Be-
wegungsbild-Informationssignale kollektiv
aufeinanderfolgende Einzelbilder elekiro-
nischer  Bewegungsbild-Informationssi-
gnale definieren; und

- Mittel zur Kombination und Speicherung
der aufeinanderfolgenden Abschnitte der
elektronischen  Stehbild-Informationssi-
gnale aus den Stehbildsegmenten, um
ein volistdndiges Einzelbild der elektroni-
schen Stehbild-Informationssignale zu
liefern.

Vorrichtung nach Anspruch 8, welche Mittel
(50) aufweist, um die zusammengesetzien
elektronischen Bildinformationssignale mit den
interpolierten elekironischen Bewegungsbild-In-
formationssignalen zu verarbeiten und um
elektronische  Bewegungsbild-Informationssi-
gnale flr das erste und zweite Halbbild eines
jeden aufeinanderfolgenden Einzelbildes zu lie-
fern.

Vorrichtung nach Anspruch 9, bei welcher die
Mittel zum Speichern der getrennten elektroni-
schen Bewegungsbild-Informationssignale ei-
nen Pufferspeicher (26B, R, G) geringer Aufl$-
sung aufweisen und die Mittel zur Kombination
und Speicherung der Abschnitte der elekironi-
schen Stehbild-Informationssignale eine Ein-
richtung aufweisen, um die Abschnitte der
elektronischen Stehbild-Informationssignale
riickzudezimieren, und ein Pufferspeicher ho-
her Aufldsung vorgesehen ist.

Vorrichtung nach Anspruch 10, welche einen
Analog/Digital-Wandler (24B, G, R) aufweist,
um die zusammengesetzten elektronischen
Bildinformationssignale aus einem Analogfor-
mat in ein Digitalformat umzuformen.

Vorrichtung nach Anspruch 9, mit den folgen-
den Merkmalen: die zusammengesetzten elek-
tronischen Bildinformationssignale weisen we-
nigstens drei Farbkomponenten auf, die jeweils
einer von drei unterschiedlichen Prim&rfarben
entsprechen; die Mittel zur Interpolierung von
jedem der gespeicherten elekironischen Bewe-
gungsbild-Informationssignale bewirken eine
Interpolierung der elekironischen Bewegungs-
bild-Informationssignale flir jede Farbkompo-
nente; die Kombinationsmittel und die Spei-
chermittel umfassen wenigstens drei Speicher-
bereiche, von denen jeder eine unterschiedli-
che der Farbkomponenten der elekironischen
Stehbild-Informationssignale speichert, wobei
die Kombinations- und Speichermittel die Farb-
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komponenten derart kombinieren, daB das voll-
stdndige Farbeinzelbild der elektronischen
Stehbild-Informationssignale erlangt wird.

Verfahren zur Formatierung elektronischer
Stehbild-Informationssignale hoher Auflésung
und der elekironischen Bewegungsbild-Infor-
mationssignale von jener Bauart, bei der ein
Bildsensor mit genormter Videoeinzelbild- und
genormter Bildwechselfrequenz zur Integration
Anwendung findet, mit den folgenden Schrit-
ten:

- es wird jedes aufeinanderfolgende Ein-
zelbild der elektronischen Bewegungs-
bild-Informationssignale gespeichert;

- es werden nur abwechselnde Halbbilder
der elektronischen Bewegungsbild-Infor-
mationssignale Ubertragen;

- es werden gewihlte Abschnitte des ge-
speicherten Einzelbildes der elektroni-
schen Informationssignale in Intervallen
Ubertragen, die den Intervallen zwischen
abwechselnden Halbbildern der elektroni-
schen Bewegungsbild-Informationssigna-
le entsprechen, wobei die gew#hlten Ab-
schnitte zusammen die elektronischen
Stehbild-Informationssignale bilden, die
ein Stehbild definieren;

- es wird selektiv bestimmti, wann eine
Ubertragung stattfindet, und es werden
abwechselnde Halbbilder der elektroni-
schen Bewegungsbild-Informationssigna-
le mit den gewihlten Abschnitten der
gespeicherten Einzelbilder der elektroni-
schen Informationssignale verarbeitet,
bevor die selektive Bestimmung erfolgt;
und

- es werden all die Halbbilder der elekiro-
nischen  Bewegungsbild-Informationssi-
gnale Ubertragen, wihrend keine gewihl-
ten Abschnitte der gespeicherten Einzel-
bilder der elektronischen Informationssi-
gnale Ubertragen werden.

Verfahren nach Anspruch 13, welches weiter
den Schritt aufweist, abwechselnde Halbbilder
der elekironischen Bewegungsbild-Informa-
tionssignale mit den gewdhlten Abschnitten der
gespeicherten Einzelbilder der elektronischen
Stehbild-Informationssignale zu multiplexen.

Verfahren nach Anspruch 13, bei welchem das
elektronische  Bewegungsbild-Informationssi-
gnal wenigstens drei Farbkomponenten umfaft,
die jeweils einer von drei unterschiedlichen
Primirfarben entspricht, wobei der Speicher-
schritt eine Speicherung jeweils einer verschie-
denen Farbkomponente der elektronischen Be-
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wegungsbild-Informationssignale umfaBt und
wihrend des Ubertragungsschrittes gewihite
Abschnitte des Einzelbildes flir jede Farbkom-
ponente der gespeicherten elektronischen In-
formationssignale Ubertragen werden.

Verfahren nach Anspruch 13, bei welchem
wihrend des Ubertragungsschrittes gewihiter
Abschnitte des gespeicherten Einzelbildes se-
lektiv das gespeicherte Einzelbild dezimiert
wird.

Verfahren nach Anspruch 16, bei welchem je-
des Einzelbild elektronischer Informationssi-
gnale von einem analogen Format in ein digita-
les Format Ubertragen wird, bevor eine Spei-
cherung erfolgt, und selektiv dezimierte Ab-
schnitte der elektronischen Informationssignale
von dem digitalen Format in das analoge For-
mat zurlicklibertragen werden.

Verfahren nach Anspruch 16, bei welchem die
elektronischen Bewegungsbild-Informationssi-
gnale in ein genormies  Leuchtdich-
te/Chrominanz-Format codiert werden, bevor
eine Ubertragung stattfindet, wobei der Multi-
plexschritt eine Multiplexbildung des leucht-
dichte-formatierten Abschnittes der elektroni-
schen Bewegungsbild-Informationssignale mit
den selektiv dezimierten Abschnitten des ge-
speicherten Einzelbildes der elekironischen
Stehbild-Informationssignale bewirkt.

Verfahren nach Anspruch 18, bei dem die elek-
tronischen Bewegungsbild-Informationssignale
in ein Standard-NTSC-Format codiert werden
und abwechselnde Halbbilder der NTSC-for-
matierten elektronischen Bewegungsbild-Infor-
mationssignale mit dem selektiv dezimierten
Abschnitt der gespeicherten Einzelbilder der
elektronischen Stehbild-Informationssignale
verarbeitet werden.

Verfahren zur Decodierung zusammengesetz-
ter elekironischer Bildinformationssignale, bei
dem elekironische Bewegungsbild- und Steh-
bild-Informationssignale abwechselnd in aufein-
anderfolgenden Segmenten aufgezeichnet wer-
den und jedes der aufeinanderfolgenden Be-
wegungsbildsegmente jeweils einem ersten
Halbbild eines jeden aufeinanderfolgenden Ein-
zelbildes entspricht und jedes der aufeinander-
folgenden Stehbildsegmente aufeinanderfol-
genden Abschnitten von wenigstens einem
Einzelbild der elektronischen Stehbild-Informa-
tionssignale entspricht, wobei das Verfahren
die folgenden Schritte umfaBt:
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- es werden die elektronischen Bewe-
gungsbild- und Stehbild-Informationssi-
gnale von den zusammengesetzten elek-
tronischen Bildinformationssignalen ab-
getrennt;

- es werden die abgetrennten elektroni-
schen Bewegungsbild-Informationssigna-
le von je einem der aufeinanderfolgenden
Segmente gespeichert, entsprechend
dem ersten Halbbild flir jedes der aufein-
anderfolgenden Einzelbilder;

- es werden aus jedem der elektronischen
gespeicherten  Bewegungsbild-Informa-
tionssignale flr jedes Halbbild elektroni-
sche Bewegungsbild-Informationssignale
interpoliert, entsprechend einem zweiten
Halbbild flir jedes Einzelbild, derart, daB
die gespeicherten und unterpolierten
elektronischen  Bewegungsbild-Informa-
tionssignale kollektiv aufeinanderfolgende
Einzelbilder elekironischer Bewegungs-
bild-Informationssignale definieren; und

- es werden die Abschnitte der elekironi-
schen Stehbild-Informationssignale von
den Stehbildsegmenten kombiniert und
gespeichert, um ein vollstdndiges Einzel-
bild der elektronischen Stehbild-Informa-
tionssignale zu liefern.

Verfahren nach Anspruch 20, welches auBer-
dem den Schritt umfaBt, die zusammengesetz-
ten elektronischen Bildinformationssignale mit
den interpolierten elektronischen Bewegungs-
bild-Informationssignalen zu verarbeiten, um
elektronische  Bewegungsbild-Informationssi-
gnale flr das erste und zweite Halbbild eines
jeden aufeinanderfolgenden Einzelbildes zu lie-
fern.

Verfahren nach Anspruch 21, bei welchem die
zusammengesetzien elekironischen Bildinfor-
mationssignale wenigstens drei Farbkompo-
nenten umfassen, die jeweils einer von drei
Primirfarben entsprechen, wobei der Interpo-
lierungsschritt eine Interpolation elektronischer
Bewegungsbild-Informationssignale flir jede
Farbkomponente umfaBt und der Kombina-
tions- und Speicherschritt bewirkt, daB die ver-
schiedenen Farbkomponenten der elektroni-
schen Stehbild-Informationssignale gespeichert
werden und die Farbkomponenten kombiniert
werden, um ein vollstdndiges Farbeinzelbild
der elektronischen Stehbild-Informationssignale
zu liefern.

Verfahren nach Anspruch 21, bei welchem der
Schritt der Kombination und Speicherung des
Abschnitts der elektronischen Stehbild-Informa-
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tionssignale eine Rickdezimierung der Ab-
schnitte der elektronischen Stehbild-Informa-
tionssignale umfagBt.

Verfahren nach Anspruch 23, mit dem Schritt,
die zusammengesetzten elektronischen Bildin-
formationssignale von einem Analogformat in
ein Digitalformat umzuformen, bevor der
Trennschritt erfolgt.

Revendications

Appareil pour metire en forme des signaux
haute résolution d'information électronique
d'image fixe et des signaux d'information élec-
fronique d'image mobile d'un type qui peut
étre fourni par un capteur d'image (12) & des
vitesses vidéo standard de trame et de demi-
trame en vue d'une intégration I'un par rapport
a l'autre, ledit appareil comprenant:
- un moyen (18) pour recevoir les signaux
d'information électronique d'image mobi-
le provenant du capteur aux vitesses vi-
déo standard de trame et de demi-trame;
- un moyen (26) pour mémoriser des si-
gnaux d'information électronique; et
- un moyen de commande pour fransmet-
tfre chaque trame successive de l'infor-
mation électronique d'image mobile re-
gue en vue d'un stockage temporaire
dans ledit moyen de mémorisation (26),
ledit moyen de commande opérant éga-
lement pour coder les signaux d'informa-
tion électronique d'image mobile regus
en un format vidéo standard et émettre
les signaux codés d'information électroni-
que d'image mobile 2 la vitesse vidéo
standard de trame et de demi-trame, le-
dit moyen de commande répondant 2
son actionnement sélectif en émettant
uniqguement des demi-trames alternées
des signaux codés d'information électro-
nique d'image mobile tout en émettant
simultanément depuis ledit moyen de
mémorisation (26) des parties sélection-
nées de la trame des signaux d'informa-
tion électronique mémorisés par ledit
moyen de mémorisation (26) aprés ledit
actionnement sélectif, & des intervalles
qui correspondent aux intervalles entre
lesdites demi-trames alternées des si-
gnaux codés d'information électronique
d'image mobile, lesdites parties sélec-
tionnées constituant collectivement des
signaux d'information électronique d'ima-
ge fixe qui définissent une image fixe.
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Appareil selon la revendication 1, dans lequel
ledit moyen de commande comprend un
moyen (34) pour multiplexer lesdites demi-
trames alternées desdits signaux d'information
électronique d'image mobile avec lesdites par-
ties sélectionnées provenant de ladite trame
mémorisée des signaux d'information électro-
nique d'image fixe.

Appareil selon la revendication 2, dans lequel
ledit moyen de mémorisation comprend une
mémoire tampon (26) et ledit moyen de com-
mande comprend un moyen de réarrangement
(28) pour émetire de ladite mémoire tampon
(26) des parties sélectivement réarrangées de
la trame des signaux d'information électroni-
que mémorisés par ladite mémoire tampon
(26).

Appareil selon la revendication 3, comprenant
un convertisseur analogique/numérique (24)
pour convertir chaque frame des signaux d'in-
formation électronique d'un format analogique
a un format numérique avant mémorisation
dans ladite mémoire tampon (26) et un conver-
tisseur numérique/analogique (32) pour recon-
vertir lesdites parties sélectivement réarran-
gées de la trame mémorisée des signaux d'in-
formation électronique de leur format numéri-
que & un format analogique.

Appareil selon la revendication 3, dans lequel
ledit moyen de commande comprend un co-
deur de luminance/chrominance (22) pour co-
der les signaux d'information électronique
d'image mobile en un format standard de lumi-
nance/chrominance, ledit multiplexeur fonction-
nant pour multiplexer ladite partie mise en
forme en luminance des signaux d'information
électronique d'image mobile avec lesdites par-
ties réarrangées de ladite trame mémorisée
des signaux d'information électronique d'image
fixe.

Appareil selon la revendication 5, dans lequel
ledit moyen de commande comprend en outre
un codeur NTSC (70) pour coder les signaux
d'information électronique d'image mobile en
un format standard NTSC et un second multi-
plexeur (72) pour multiplexer lesdites demi-
trames alternées desdits signaux codés NTSC
d'information électronique d'image mobile avec
ladite partie réarrangée de ladite trame mémo-
risée des signaux d'information électronige
d'image fixe.

Appareil selon la revendication 2, dans lequel
les signaux d'information électronique d'image
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mobile contiennent au moins trois composan-
tes de couleur correspondant respectivement a
I'une parmi trois couleurs primaires différentes,
ledit moyen de réception comprend au moins
trois canaux dont chacun regoit une compo-
sante de couleur différente des signaux d'infor-
mation électronique d'image mobile, ledit
moyen de mémorisation comprend au moins
trois mémoires tampon (26B, 26G, 26R) mé-
morisant chacune une composante de couleur
différente des signaux d'information électroni-
que d'image mobile, et ledit moyen de com-
mande fonctionne pour émetire depuis cha-
cune desdites mémoires tampon des parties
sélectionnées de la trame pour la composante
de couleur des signaux d'information électroni-
que qui y est mémorisée.

Appareil pour supprimer la mise en forme de
signaux composites d'information d'image
électronique du type dans lequel des signaux
d'information électronique d'image mobile et
d'image fixe sont alternativement enregisirés
dans des segments qui se succédent, chaque
segment d'image mobile successif correspon-
dant respectivement a une premiére demitra-
me pour chaque trame d'une pluralité de tra-
mes qui se succédent et chaque segment
d'image fixe successif correspondant & une
partie successive d'au moins une frame de
signaux d'information électronique d'image
fixe, ledit appareil comprenant:

- un moyen (18 R, G, B) pour recevoir les
signaux composites d'information d'ima-
ge électronique et en séparer les signaux
d'information électronique d'image mobi-
le et d'image fixe,

- un moyen (26 R, G, B) pour mémoriser
les signaux séparés d'information élec-
froniqgue d'image mobile provenant de
chacun des segments successifs et cor-
respondant respectivement a la premiére
demi-trame pour chaque trame de la plu-
ralité de trames successives,

- un moyen pour interpoler, & partir de
chaque signal mémorisé d'information
électronique d'image mobile pour chaque
demi-trame, des signaux d'information
électronique d'image mobile correspon-
dant & une seconde demi-trame pour
chacune des frames de la pluralité de
trames qui se succédent, lesdits signaux
mémorisés et interpolés d'information
électronique d'image mobile définissant
collectivement des trames qui se succé-
dent des signaux d'information électroni-
que d'image mobile, et

10

15

20

25

30

35

40

45

50

55

14

10.

11.

12,

13.

26

- un moyen pour combiner et mémoriser
les parties successives des signaux d'in-
formation électronique d'image fixe 2
partir desdits segments d'image fixe
pour donner une trame compléte de si-
gnaux d'information électronique d'image
fixe.

Appareil selon la revendication 8, incluant un
moyen (50) pour multiplexer les signaux com-
posites d'information d'image électronique
avec les signaux interpolés d'information élec-
tronique d'image mobile afin de donner des
signaux d'information électronique d'image
mobile 3 la fois pour les premiére et seconde
demi-trames de chaque trame successive.

Appareil selon la revendication 9, dans lequel
ledit moyen pour mémoriser les signaux sépa-
rés d'information électronique d'image mobile
comprend une mémoire tampon (26B, R, G)
de faible résolution et ledit moyen pour combi-
ner et mémoriser les parties des signaux d'in-
formation électronique d'image fixe comprend
un moyen pour rétablir les parties réarrangées
des signaux d'information électronique d'image
fixe et une mémoire tampon & haute résolu-
tion.

Appareil selon la revendication 10, comprenant
un convertisseur analogique/numérique (24B,
G, R) pour convertir les signaux composites
d'information d'image électronique d'un format
analogique & un format numérique.

Appareil selon la revendication 9, dans lequel
les signaux composites d'information d'image
électronique incluent au moins trois composan-
tes de couleur qui correspondent respective-
ment & I'une parmi frois couleurs primaires
différentes, ledit moyen d'interpolation & partir
de chaque signal mémorisé d'information élec-
tronique d'image mobile agit pour donner des
signaux interpolés d'information électronique
d'image mobile pour chaque composante de
couleur et ledit moyen de mémorisation et de
combinaison comprend au moins trois régions
de mémorisation qui mémorisent chacune une
composante de couleur différente des signaux
d'information électronique d'image fixe, ledit
moyen de mémorisation et de combinaison
fonctionnant pour combiner les composantes
de couleur afin de donner la trame couleur
compléte des signaux d'information électroni-
que d'image fixe.

Procédé pour metire en forme des signaux
haute résolution d'information électronique



14.

15.

27 EP 0 316 770 B1

d'image fixe et des signaux d'information élec-
fronique d'image mobile d'un type qui peut
tre fourni par un capteur d'image 2 des vites-
ses vidéo standard de trame et de demi-trame
en vue d'une intégration I'un par rapport a
I'autre, comprenant les étapes consistant a:

- mémoriser chaque trame successive du
signal d'information électronique d'image
mobile;

- transmetire uniquement des demi-trames
alternées des signaux d'information élec-
tronique d'image mobile;

- transmetire des pariies sélectionnées de
la trame mémorisée des signaux d'infor-
mation électronique & des intervalles qui
correspondent aux intervalles entre les
demi-trames alternées des signaux d'in-
formation électronique d'image mobile,
lesdites parties sélectionnées constituant
collectivement des signaux d'information
électronique d'image fixe qui définissent
une image fixe;

- déterminer sélectivement quand fran-
smetire et mulliplexer des demi-trames
alternées des signaux d'information élec-
tronique d'image mobile avec les parties
sélectionnées dans la trame mémorisée
des signaux d'information électronique et
avant ladite détermination sélective; et

- transmetire toutes les demi-trames des
signaux d'information électronique d'ima-
ge mobile tout en ne fransmettant au-
cune des parties sélectionnées des tra-
mes mémorisées des signaux d'informa-
tion électronique.

Procédé selon la revendication 13, comprenant
en outre I'étape qui consiste & multiplexer les
demi-trames alternées des signaux d'informa-
tion électronique d'image mobile avec les par-
ties sélectionnées dans la trame mémorisée
des signaux d'information électronique d'image
fixe.

Procédé selon la revendication 13, dans lequel
le signal d'information électronique d'image
mobile contient au moins trois composantes de
couleur correspondant 2 I'une parmi trois cou-
leurs primaires différentes, ladite étape de mé-
morisation inclut une mémorisation d'une com-
posante de de couleur différente des signaux
d'information électronique d'image mobile et
ladite étape de fransmission inclut la transmis-
sion de parties sélectionnées de la trame pour
chaque composante de couleur des signaux
d'information électronique mémorisés.
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Procédé selon la revendication 13, dans lequel
I'étape de transmission de parties sélection-
nées de la trame mémorisée comprend un
réarrangement sélectif de ladite trame mémori-
sée.

Procédé selon la revendication 16, comprenant
les étapes qui consistent & convertir chagque
trame des signaux d'information électronique
d'un format analogique 2 un format numérique
avant la mémorisation et & reconvertir lesdites
parties sélectivement réarrangées des signaux
d'information électronique de leur format nu-
mérique & un format analogique.

Procédé selon la revendication 16, comprenant
les étapes consistant 3 coder les signaux d'in-
formation électronique d'image mobile en un
format standard de Iluminance/chrominance
avant la transmission, ladite étape de multi-
plexage fonctionnant pour multiplexer la partie
en format luminance des signaux d'information
électronique d'image mobile avec les parties
sélectivement réarrangées de la trame mémo-
risée des signaux d'information électronique
d'image fixe.

Procédé selon la revendication 18, comprenant
les étapes consistant 3 coder les signaux d'in-
formation électronique d'image mobile en un
format NTSC standard et & multiplexer les
demi-trames alternées des signaux codés
NTSC d'information électronique d'image mo-
bile avec la partie sélectivement réarrangée de
la trame mémorisée des signaux d'information

électronique d'image fixe.

Procédé pour décoder des signaux composites
d'information d'image électronique du type
dans lequel des signaux d'information électro-
nique d'image fixe et d'image mobile sont al-
ternativement enregisirés dans des segments
qui se succeédent, chacun desdits segments
d'image mobile qui se succédent correspon-
dant respectivement & une premiére demitra-
me pour chaque trame d'une pluralité de tra-
mes qui se succédent et chaque segment suc-
cessif d'image fixe correspondant & une partie
successive d'au moins une trame des signaux
d'information électronique d'image fixe, ledit
procédé comprenant les étapes consistant a:

- séparer dans les signaux composites
d'information d'image électronique des
signaux d'information électronique d'ima-
ge fixe et d'image mobile,

- mémoriser les signaux séparés d'infor-
mation électronique d'image mobile pro-
venant de chaque segment successif



21,

22,

23.

24,

29 EP 0 316 770 B1

correspondant respectivement & la pre-
miére demi-trame pour chaque trame de
la pluralité de trames successives,

- interpoler, & partir de chaque signal d'in-
formation électronique d'image mobile
mémorisé pour chaqgue demi-trame, des
signaux d'information électronique d'ima-
ge mobile qui correspondent 2 une se-
conde demi-trame pour chaque trame de
la pluralité de trames successives de fa-
gon & ce que les signaux d'information
électronique d'image mobile mémorisés
et interpolés définissent collectivement
des ftrames successives des signaux
d'information électronique d'image mobi-
le, et

- combiner et mémoriser les parties des
signaux d'information électronique d'ima-
ge fixe provenant des segments d'image
fixe pour donner une frame compléte des
signaux d'information électronique d'ima-
ge fixe.

Procédé selon la revendication 20, comprenant
en outre |'étape consistant & multiplexer les
signaux composites d'information d'image
électronique avec les signaux interpolés d'in-
formation électronique d'image mobile électro-
nique pour donner des signaux d'information
électronique d'image mobile 3 la fois pour les
premiére et seconde demi-trames de chaque
frame successive.

Procédé selon la revendication 21, dans lequel
les signaux composites d'information d'image
électronique incluent au moins trois composan-
tes de couleur correspondant respectivement a
I'une parmi trois couleurs primaires différentes,
ladite étape d'interpolation agit pour interpoler
des signaux d'information électronique d'image
mobile pour chague composante, et ladite éta-
pe de combinaison et mémorisation agit pour
mémoriser les différentes composantes de
couleur des signaux d'information électronique
d'image fixe et pour combiner les composan-
tes de couleur afin de donner la trame couleur
compléte des signaux d'information électroni-
que d'image fixe.

Procédé selon la revendication 21, dans lequel
I'étape consistant & combiner et mémoriser la
partie des signaux d'information électronique
d'image fixe comprend le fait de rétablir les
parties réarrangées des signaux d'information
électronique d'image fixe.

Procédé selon la revendication 23, incluant
I'étape qui consiste & convertir les signaux
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30

composites d'information d'image électronique
d'un format analogique 2 un format numérique
avant ladite étape de séparation.
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